The range of the transition zone of different interfaces of different strength grades was determined by studying the microhardness of different interfaces of recycled concrete with chloride salt erosion, and the influence of chloride age on the microstructure of regenerated concrete was studied. These reveal the mechanism of deterioration of chloride salt erosion in multiple interfaces of recycled concrete. The results show that the microstructures of the old aggregate -the new slurry interface (LG-XJ interface), the old paste -the new slurry interface (LJ-XJ interface) and the old aggregatethe old slurry interface (LG-LJ interface) with the same strength decrease as the increase of the age of chloride salt, and the transition zone gradually increases. The LJ-XJ interface transition zone of C30 reclaimed concrete has almost no change when the erosion age is 30d. When the erosion age is 90d, the range of LJ-XJ interface transition zone of C60 recycled concrete is still not obvious. The strength of the interface with the same strength recycled concrete against chloride corrosion: LJ-XJ interface> LG-LJ interface> LG-XJ interface. The changes of the microhardness and the range of the transition between the LG-XJ interface and the LJ-XJ interface, and the LG-LJ interface are reduced to some extent with the increase of the strength grade, and the degree of change in the microhardness of the cement paste itself is also reduced to varying degrees.
INTRODUCTION
The recycled concrete itself has multiple interfaces and the internal structure is complex, which has a great influence on the durability of recycled concrete. Therefore, the study on the durability of recycled concrete has also become the focus of research in this field [1] . The infiltration of chloride ions not only leads to the destruction of the regenerated concrete structure, but also can destroy the passivation film of the steel bar, which leads to the corrosion of the steel bar. And at the same time, it will make the recycled concrete crack, and gradually losing the structural bearing capacity, which affects the effective service life of the structure. Recycled concrete multi-interface as the weakest link, it is easy to become a convenient channel for chloride ion penetration. And the interface is also the most damaged parts of the erosion. In this paper, the microhardness of different interfaces of recycled concrete with different strength after chloride corrosion was measured by the Micro Vickers Hardness Tester to determine changes in the interface transition zone at different interfaces with the growth of chloride salt age changes. And from the microscopic point of view, the density of different interfaces of recycled concrete is analyzed, and the mechanism of chlorine salt erosion on the recycled concrete is clarified, which provides a theoretical basis for improving the durability of recycled concrete and extending the service life of recycled concrete. Due to the large number of interfaces in the recycled concrete, accurate determination of the location of different interfaces needs to solve in recycled concrete interface research. In a small amount of reference literature, the recycled concrete specimens are easily prepared by mixing the recycled aggregate with the cement mortar to a specified size [2] [3] [4] [5] . The disadvantage is that there are more artificial subjective factors in the determination of the recycled concrete interface. With such methods to study the multiple interface of recycled concrete is difficult to achieve objective, reasonable, rigorous and accurate. In this paper, we reconstruct the multiple interface model of recycled concrete by preparing the original concrete core.
EXPERIMENTAL DESIGN 2.1 Test Raw Materials
(1) Cement: The experiment was carried out using P·O 42.5 cement produced by Shanshui Cement Plant. The mixed material content is 13%, where the slag is 10% and the fly ash is 3%. And the basic performance indicators are shown in Table 1 . 
Test Mix Ratio
The concrete mix ratio is shown in Table 3 . The coarse aggregate in the original concrete mix ratio is removed, and the original water-cement ratio is reduced by 0.02, so the mixing ratio of the mortar is obtained.
Test Plan
Recycled concrete multiple interface reconstruction method is to put the waste concrete (prepared in advance of the concrete core sample) in the mortar, through the slices to determine the different interface of recycled concrete. This method solved the problem of the accurate positioning of the interface between the old slurry (LJ) and the cement mortar wrapped with the core (XJ) (referred to as LJ-XJ interface), the interface between the old aggregate (LG) and the new slurry (XJ) (referred to as LG-XJ interface), and the interface between the old aggregate (LG) and the old slurry (LJ) (referred to as LG-LJ interface).
(1) Preparation of core -like concrete: for comparison, we chose 40% of the sand rate to prepare the original concrete that its standard size is 100mm × 600mm × 800mm. Then drill φ75mm × 100mm cylindrical cores after 18 months of standard curing. Place the core sample (soak for 24 hours and rub until dry) in the center of the test mode with a size of 100mm × 100mm × 100mm, pouring cement mortar with the same strength grade as the core-like concrete (as shown in Figure 1(a) ). After the specimens are molded, the mold is removed and put them in a standard curing room for further maintenance.
(2) Specimens were taken out after 28 days and sliced. The sections were 100 mm x 100 mm x 20 mm ( Figure 1 (b) ). The slices were placed in the prepared 3.5% NaCl solution for 30 days, 60 days and 90 days, and the blank control group (0 d) was set aside. The same concentration of NaCl solution was changed every two weeks to keep the pH value constant. After reaching the corresponding soaking age, the microstructures of the LG-LJ interface, the LJ-XJ interface and the LG-XJ interface were measured respectively after the steps such as grinding and polishing. It is shown in Fig. 2 that the microhardness of the LG-XJ interface decreases and the transition zone gradually increases with the increase of the age of the chloride salt, and both the rate of change is accelerated. The degree of erosion of the LG-XJ interface by the chloride salt is weakened with the increase of the strength grade of the recycled concrete. Because the quality of recycled coarse aggregate is not as good as that of natural coarse aggregate, of course, including the nature of production process and material properties, the surface of recycled coarse aggregate will inevitably produce many fine cracks. This characteristic will affect the hydration and enrichment of cement particles in the LG-XJ interface of recycled concrete, which makes the porosity of the interface transition zone higher and the porous structure will have a more prominent effect on the durability of recycled concrete. Chloride itself has a strong ability to penetrate, coupled with the interface transition zone higher porosity structure, which for the chloride ion infiltration provides a high-speed channel.
Chloride ions react with the enriched Ca(OH) 2 in the pores to produce expanded complex salts(CaCl 2 ·Ca(OH) 2 ·H 2 O). These reactions break the original balance between Ca(OH) 2 and C-S-H gel, resulting in constant consumption of hydroxide ions and a decrease in PH value of the pore solution. In order to maintain the acid-base balance, the original solid phase product C-S-H gel in the interface transition zone will decompose accordingly, which makes the cement stone structure more loose [6] [7] [8] . A small amount of chloride ions can react with cement hydration products to produce expansion products such as MgCl 2 and double salt (CaCl 2 ·Ca(OH) 2 ·H 2 O),which improves the connectivity of interfacial transition zone pores. With the growth of chlorinated salt age, this vicious cycle will lead to the degree of change in microhardness and transition zone is increasing. However, With the growth in recycled concrete and the increase of cement consumption, the interface transition zone of recycled concrete will develop in a more dense direction, and the degree of erosion of the interface by the chloride salt will be correspondingly weakened. It is shown in Fig. 4 that the microhardness of LJ-XJ interface decreases and the transition zone increases gradually with the growth of the chloride erosion age, and the rate of change is developing. However, the LJ-XJ interface of high-strength recycled concrete has no obvious difference in the microhardness and the range of the transition zone, or the rate of change between the two. For example, before the chloride salt erosion, the microhardness of the LJ-XJ interface of C30 recycled concrete is 125.7kgf/mm 2~1 55.2kgf/mm 2 , and the transition region is 50μm~55μm. When the age of chlorine salt is 30d, the microhardness of LJ-XJ interface is 128.5kgf/mm 2~1 49.8kgf/mm 2 , and the width of transition zone is 50μm~5μm. While the age of chlorine salt is 60d, the microhardness of LJ-XJ interface is 120.2kgf/mm 2~1 39.8kgf/mm 2 , and the transition zone is 55μm~60μm. And when the age of chlorine salt is 90d, the microhardness of LJ-XJ interface is 110.4kgf/mm 2~1 20.7kgf/mm 2 , and the transition zone is 65μm~70μm. Compared with the LG-XJ interface, the change of the microhardness and the transition range of the LJ-XJ interface are not obvious with the increase of the Chloride erosion age. This is because the old slurry can absorb the cement particles in the new slurry, they can be firmly engaged with each other during the hydration process, which makes the porosity of the LJ-XJ interface smaller and can more effectively prevent the penetration of chloride ions [9] [10] . Therefore, the LJ-XJ interface of the low-strength recycled concrete and the LJ-XJ interface of the high-strength recycled concrete are almost unchanged when the erosion age is 30 days. But the microhardness of their interface are reduced, the performance of low-intensity recycled concrete is more obvious. With the increase of age, the expansive stress leads to the occurrence of microcracks and increases the production of dissolution products. The superposition of these two factors changes the microstructure of the interface, and the change rate of microhardness and transition zone is accelerated. The microstructure of the LJ-XJ interface and the cement paste are significantly improved due to the growth in the strength grade of the recycled concrete and the increase in the amount of cement, so the number of the connected pores also decreases while the porosity is reduced. Based on the above reasons, it is difficult for the chloride ions to penetrate into the interior through the LJ-XJ interface. The LG-LJ interface has the same material properties as the LG-XJ interface. It can be seen from Fig. 2 and Fig. 6 that the influence of chloride corrosion on the microhardness and transition zone of the LG-LJ interface and the LG-XJ interface are consistent with the increase of the erosion age, but the former is less affected by erosion than the latter. For example, before the chloride salt erosion, the microhardness of the LG-LJ interface of C30 recycled concrete is 125. 2 , and the width of transition zone is 90μm~95μm. Because the LG-LJ interface is more similar to the interface between aggregate and slurry of ordinary concrete, even if the old slurry forms a new microcrack in the process of preparing recycled concrete, these microcracks will be well repaired with the new slurry involved and the hydration of the original cement particles, so the LG-LJ interface is superior to the LG-XJ interface in the performance of microstructure. Therefore, LG-LJ interface resistance to chloride salt erosion is better than the LG-XJ interface. (1)With the increase of the chloride erosion age, the microhardness of LG-XJ interface and LG-LJ interface of the recycled concrete with same strength gradually decreased, and the transition zone increased bit by bit, and their rate of change were accelerated.
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(2) With the growth of the chloride erosion age, the microhardness of LJ-XJ interface of low strength recycled concrete decreases inch by inch, and the transition zone gradually aggrandize, and their rate of change were accelerating. But the microhardness of LJ-XJ interface of high strength recycled concrete is only slightly reduced, and the change range of transition zone and its rate change are not obvious.
(3) In the chloride salt erosion environment, as the increase of the strength grade of the recycled concrete, the changes of the micro hardness and the transition range of the LG-XJ interface ,the LJ-XJ interface and the LG-LJ interface are lessened to different degrees.
